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S U M M A R Y  
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In the s ec to r  scanner the  CRT display is  used i n  what i s  e f f ec t i ve ly  a common 
g r i d  mode with t he  video s igna l ,  being appl ied  t o  the  cathode and the  f i r s t  o r  
control  g r i d  being held  a t  a voltage more negative than the  cathode. Brightness 
control  was achieved by varying the g r id  b ias ,  but  i n  t h i s  l a t e s t  design t h i s  
control  was changed t o  a p rese t  one and the brightness can now be var ied  by 
adjus t ing the  black l eve l  control .  The p rese t  brightness control  i s  adjusted so 
t h a t  the  background of the  display i s  jus t  discernable when the smallest  i n f r a -  
red s i gna l  i s  being detected. 

The ac tua l  brightness cha r ac t e r i s t i c  of one of the  display tubes was measured 
using a pa t t e rn  generator which was b u i l t  t o  s u i t  the  p a r t i c u l a r  requirements o f  
the  s ec to r  scanner. (See f igure  3 f o r  the  c i r c u i t  diagram). The technique used 
was t o  have t he  sec to r  scanner running a t  a f ixed scanning r a t e  and t o  then pick 
o f f  the  appropriate frame and l i n e  pulses  which were used t o  synchronise the  
pa t t e rn  generator. The generator s t a i r c a se  waveform was in jec ted  i n t o  the  video 
channel (used i n  the  l i n e a r  mode) and the  r e su l t i ng  CRT display brightness l eve l s  
were monitored by means of a simple, instantaneous reading l i g h t  meter. (See 
f igure  3 f o r  the  c i r c u i t  diagram). 

The measured r e s u l t s  are shown i n  f igure  4 along with the be s t  f i t  t h eo re t i c a l  
curve which indicated t ha t  the  CRT display had a gamma equal t o  2.5. For the bes t  
conditions the  useful  video dr ive  was es tabl ished as 30 V peak t o  peak. 

4. DESIGN CONSIDERATIONS FOR THE BRIGHTNESS LINEARIZATION CIRCUIT 

4.1 Bandwidth 

The bandwidth of the  video channel must be g rea te r  than the  s i gna l  bandwidth 
from the  detector .  For the  present  de tec to r  and the  scanning r a t e s  t h a t  a re  
used t h i s  has been es tabl ished t o  be 1 MHz. The low noise  pre-amplif ier  and 
the  o ther  amplif iers  i n  the video chain a l l  have bandwidths g rea te r  than t h i s .  

4.2 Time constant 

The manufacturer's da ta  f o r  the  in f ra - red  de tec to r  gives the  equivalent 
e l e c t r i c a l  time constand of 0 . 3  ps .  Any c i r c u i t s  i n  the  video processing 
channel should not degrade t h i s  time constant. 

4.3 Dynamic range 

An est imate of a minimum dynamic range ( i . e .  r a t i o  of  maximum s igna l  t o  
minimum s igna l )  of 60 dB o r  1000:l has been used previously i n  the design of 
the  s ec to r  scanner low noise  pre-amplif ier  and logarithmic ampl i f ier .  

4 .4  Compatability 

The brightness l inear iza t ion  c i r c u i t  is  s i t ua t ed  immediately a f t e r  the  
logarithmic ampl i f ier  and it must operate with s igna l s  i n  the  range 1 mV t o  
1 v. 

4.5 Noise 

Great care was taken i n  the design of the  low noise  pre-ampl i f ier  t o  ensure 
t ha t  the de tec to r  was the  predominant source of noise i n  t he  system. However 
it i s  s t i l l  e s s en t i a l  t h a t  the  noise f igure  of t he  brightness l inear iza t ion  
c i r c u i t  is  low enough not t o  degrade the  s igna l  t o  noise r a t i o  of  the whole 
system. The wide-band noise levels  a t  the  input t o  the  brightness 
l inear iza t ion  c i r c u i t  a re  t yp i ca l l y  30 mVp-p o r  6 mV r . m . s .  

4 .6  Temperature s t a b i l i t y  

Because a l l  of  the c i r c u i t r y  a f t e r  the d. c. clamp sect ion i s  d.c.  coupled 
it i s  important t ha t  the  c i r c u i t s  do not  d r i f t  excessively with temperature. 
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